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INFLUENCES OF SEXAND WEATITER ON MIGRATION OF

MULE DEER IN

Thomas E.

ABSTRACT
Mountain mnle deer (Odocoileus h. henmionus) in the

CALIFORNIA

Kucera'

I examined differences by sex and influences ot weather on timing and patterns of migration of Rocky
astern Sierra Nevada, California, during 1954-57.

Deer initiated

spring migration trom the winter range at about the same time in all vears and made extensive use of holding areas at
interniediate clevations. Radio-telemetered deer showed strong fidelity to sunumer ranges over as many as four vears. Fall
weather produced different patterns of tall migration. Storns dmmf_{ October produce d apulsed migration, in which most
animals migrated to the winter range during or soon atter the storm: in a vear without a storm. fall migration was gradual.
Despite the inlluence of storms on the pattern of fall migration. the median date of fall migration by females did not vary
over vears: however. among males it was Tater in a vear without fall storms,

Keyy words: migration. male deer. Odocoilens hemionus. sex differences wcather. radio telemetry, California.

Seasonal migration is common among a wide
variety of vertebrates (Baker 1975), 1110111(1111<f
large terrestrial mammals (McCullongh 1955,
Frisell and Sinelair 1985). Migration u]tmmtel\
contributes to individual lcpmdn(ll\ © SUCCess
(Baker 1975). Proximallv, however. migration is
related to the seasonal d\d]]d])l]lt\ of resources
'Sinclair 1983, Garrott et al. 19S7). Migration is
a common phenomenon among mule deer
\Odocoileus  hemionus) in the mountainous
western United States, and various studies have
deseribed aspects of mile deer nmigration (Rus-
sell 1932, Leopold et al. 1951, Gruell and Papez
1963, NMcCullough 1964, Bertram and Rempel
1977, 1997, Loft et al. 1959).
However, qn(*stions remain as to the influence

Garrott et al.

of proximate factors. especially weather. on the
timing of migration. In addition, hecanse stud-
icsof mn]()(lc( rinvolvingradio-telemetn rarely
have inclnded males ( Garrott et al. 1957,
Lolt et al. 1959), little is l\no\\’n of (l]H('rcn('es
between the sexes in migration pattems.

(e.g..

to describe the
timing and pattern of scasonal migration of
nmle deerin the castern Sierra Nevada, Califor-
nia; ¥2 t()t(‘\‘ll]](‘]l\'])()tll(‘\(ﬁ(ll‘lt{]I(‘I'(‘\\'(*l‘(’l]()
diffevences by sex or vear in the timing and
pattern of migration and (l(ufno ol snmmer-
runge site fide Jitv: and (30 to relate observed
igration patterns to other aspects of the ecol-
ogy of these animals.

Myoobjectives were (1)

Moo ent

STUDY AREA

The Sierra Nevadais a niassive granite block
tilted toward the west, extending for 600 km in a
generallv northwest-southeast (hle(h(m (Storer
Aml lwmfr( 1 196S). The west side of the moun-
tain range slopes gradually for 75-100 k. from
the foothills near sea level to the erest at 3000—
4300 m. The eastern Sierra Nevada is more
narrow and steep than the west side, with fre-
quent clevational c]um(res of 30001 in <10km.

A population of 3000-6000 Rocky Mountain
mnle deer (Odocoileus h. hemionus) winters at
the base of the eastern escarpment of the Sierra
Nevada in Ronnd \";11]0.\. Invo and Mono coim-
ties, California, abont 13 kni west of the town of
Bishop (Fig. 1). An area of about 90 km* of
Round Vallev is nsed by mnle deer as winter
range. at elevations from about 1450 to 2100 .
Pine Creck forms the dividing line hetween
what is termed the Shenwvin Grade (SG) deer
herd to the north and the Buttermilk (BAD herd
to the south. These deer are nmted under
hicks-only regnlations. and posthint adult sex
ratios of 7-12 males: 100 females ocenrred
during this study (California Departiment of
iFish and Game, B]shop California).

As winter storms from the Pacilic Ocean rise
up the westenn slope of the Sierra Nevada, they
deposit moisture. leaving a much more arid rain
shadow on the cast s](l(‘. Precipitation in the

ad M ob Ve rtebiate Zoology . Unnversity of Cahtormna Berkelen Callornia 94720
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Fig. 1. Map of the studv area showing the deer winter range as the shaded arcain Ronnd Valley: the crest of the Sierra
Nevada is from northwest to sontheast, with clevations (m? of selected peaks and major puasses.

area ranges from an annnal mean of 145 em at with abont 75% of the annual total ocenrring
the Bishop airport at 1240 m to 40.6 cm at between Novermnber and March. Summers are
2560 m in Pine Creck Canvon (Vaughn 1953, hot. with davtime temperatures in Julv often
National Oceanic un(lr\tm()sph('n'c/\dministm» >37 C. Jannary is the coldest month. with

tion 1957). Precipitation is strongh scasonal. an average temperature of 4 C and frequent
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nighttime lows of <=15 C. Potential evapo-
tmnsplmtmn is 66.8 ¢, or more than four times
the mean pre L'ipitdti()n

Veg get: wion on the winter range is l\'l)](‘d] of

the Great Basin Desert and (‘(mfmms to the
sagebrush belt of Storer and Usinger (196S).
Shrubs are dominant, and blackbrush (Coleogyne

ramosissima), rabbitbrush  (Chrysothamnus
spp-), big sagebrush (Artemisia tridentata), and

antelope bitterbrush (Purshia tridentata) are
most common. Deer suminer ranges are on
both sides of the Sierra crest, at elevations from
about 2200 te >3600 m (Kucera 1988), and
include the sagebrush, jeffrey pine (Pinus
Jjeffreyi), lodgepole pine (P murrayana)-ved fir
(Abies magnifica), subalpine, and alpine belts
(Storer and Usinger 1968).

Livestock use Of deer winter range was light,
unmstmv of 129 animal-unit- montl]s of use b\'
mttle estncted to part of the SG range from

1 April to 15 October (U.S. Department of the
Interi()r 1990). Use of deer summer areas by
livestock (including horses, cattle, and sheep)
varied from very heavy in more accessible loca-
tions on the eust side of the mountain range to
none at higher elevations and more remote
areas.

METHODS

Fieldwork was conducted from January 1954
throngh May 19S7. Deer were captured on the
winter range January through March 1984 and

January and Febrnary ]985 with a variety of

methods including Clover traps (Clover 1956)
baited with alfalfa, drive nets nsing a helicopter,
and remotely triggered drop-nets; net guns fired
from a helicopter and tranquilizer darts also
were used to capture selected males. Deer cap-
tured in 1984 in Clover traps were che mically
immobilized with Rompon (xvlazine hy drochlo-
ride), the effects of which were reversed with
vohimbine after handling (Jessup et al. 1985).
Deerwere captured also during May 1984 and
1955 with tranquilizer darts on a Spring migra-
tion “holding area” (Bertram and Rempel 1977)
about 50 kin north of the winter range. This is
an arca where deer congregate for 2-6 wecks
before continuing to arcas occupied during the
Summer.

I fitted S males and 9 females from the BM
winter range, 7 males and 10 females from the
SG winter range, and 10 females (\11)tnre(1 on
the spring hul(lmﬂ arca with radio collars

GREAT BASIN NATURALIST

[Vohune 52

(Telonics Ine., Mesa, Arizona). All deer were
<2.5 years of age. T attempted to distribute cap-
ture efforts thronghout accessible areas to min-
imize biases in the marked sample. 1 selected
females for telemetry to include all age classes
of adults; however, 1 selected males to receive
racio collurs on the busis of large size and rela-
tivelv old age. lek(ludedsnmller younger males
because ()f concerns arising from l)()d\ growth;
males donot approach nnL\lmdl neck Clrcumfer-
ence until abont 4 years of age (Anderson 1981),
and this, combined with seasonal neck swelling
during rut, could result in injury caused b\'
radio- telemetr\ collars.  Older ‘males have
achieved ne nl\ maximum  body growth; 1
allowed for seasonal neck 5\\’(‘1111](r l)\ attaching
the nonexpandable collars with a circum foroncc
20-25% larger than the animal’s neck circum-
ference after rut, measured midway between
head and shoulders. I noticed no serious prob-
lems resulting from the nse of radio collars on
male deer in t]ns study, although after a year or
two, some fur dppea]ed to be rubbed off the
backs of the necks; a similar situation occurred
with telemetered females. Collars on the males
moved toward the head when the necks swelled
during rut and hung loosely at other times.
While animals were on the winter range, [
determined at least once per week, and usually
more often, whether each radio-marked animal
was on the BM or SG winter range by observing
the direction of transmitter signals received
from standard locations. These data were sup-
plemented by additional radio locations and
visual locations as observers moved through the
winter ranges. During spring and fall migra-
tions, and dmmg summer, locations of te]eme—
tered deer were determined from a fixed-wing
aircraft, from a vehicle, and from the ground.
During the spring, locations were determined
several times per week until the animals crossed
the crest of the Sierra. Due to the remoteness
of most summer ranges in roadless wilderness
areas, frequency of locations of animals, deter-
mined from the air and the ground, on the west
side of the Sierra Nevada was approximately
twice per month. Ot 42 deer that reached
suminer ranges, [ located 38 from the ground.
Twenty-two deer were followed for more
than one snmmer. Of these, 10 (45%; 1 male, 9
females) were located in two consecutive sum-
mers, 9 (41%:; 3 males, 6 females) in three con-
secutive summers, and 3 (14%:; 1 male, 2
females) in four consecutive smmmers. For
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these animals [ expressed fidelity to summer
range as the greatest linear map distance
l)et\\ een mean locatlons in consecutive sumi-
mers (1 July=7 September). During the fall,
locations of animals were momt()le(l from the
cast side of the Sierra erest at least several times
per week, and frequently daily. I could thus
determine, within several days and often within
one day, when telemetered deer from the west
side of the crest erossed to the east side.

I divided annual migration into three peri-
ods: (1) leaving winter range, defined as ascend-
ing to an elevation >2100 m; (2) crossing the
Sierra Nevada crest in spring; and (3) crossing
the erest in fall. The last two apply only to those
animals (n = 34) that summered west of the
crest. Because of logistic difficulties in locating
animals on the west side of the crest, I did not
attempt to determine precisely when animals
crossing the crest reached their summer ranges.
The steep eastern slope of the Sierra Nevada
provided the opportunity to determine the pres-
ence or absence of a radio-marked animal on the
east side with little error. In situations in which
I could not determine an exact date of crossing,
I estimated the date as the midpoint of the
imterval in whieh [ did and did not receive a
signal.

For analysis 1 determined frequencies of
movement by week during an S-week period of
leaving the winter range beginning 1 April, a
T-week period of crossing the crest in spring
beglnmng_, 15 May, and an 11-week period of
crossing the crest in fall beginning 11 Septem-
ber. I used the l\()lm()gom\ Sm]mov test with
chi‘squure approximation (Sivgcl 1956) to test
for sex differences in the timing of these com-
ponents of miyution St(lep mountains on the
west side of Round Valley constrained move-
ment off the winter range to northerly or south-
erly routes; [ tested for sex differences in the
direction (north or south) of migration from the
winter range with the binomial test (Zar
1984:591). I expressed temporal pattemns of fall
migration as the percentage of radio-marked
deer in an annual s sample crossing the crest
during anv week. I tested for dlfferen(-e s among
years in the largest weekly percentage crossing
the crest in any vear with the Z-test (Lar
1954:396).

From April through June of 1985, 1956, and
1987, commencing as soon as snow conditions
permitted, deer were counted from a vehicle
along a standardized route of 11 km that passed
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through a major spring holding arca located 1-5
km e(mth of the town of Mammoth Lakes.
approximately 50 km north of the winter range.
These we (*l\l\ survevs began 30 minutes he for(*
sunrise, and direction ()f travel was alternated
on consecutive surveys.

Daily precipitation in the fall was measured
at the U.S. Forest Service (USFS) weather sta-
tion at the Mammoth Lakes Ranger Station,
Inyo National Forest, Mammoth Lakes. Califor-
nia, at an elevation of about 2400 m. Winter
snowfall totals were from the USFS weather
station on Mammoth Mountain, at about 2940 .

RESULTS

Spring Migration

From 1954 to 1986 the first radio-marked
deer left the winter range during the first or
second week of April in any vear; in the same
years the last radio-marked deer left during the
second, third, and fourth weeks of lel}. For
females the median departure date from the
winter range was during the third, second. and
third weeks of April 1984-S6, respectively: for
males, the median was during the second week
of May and second and third weeks of April,
1espect1\ ely. The frequency differences by sex
in weekly migration appmd( ‘hed statistical sig-
nificance (\2 = 5.94. df = 2. .05 < P < .10).

Of the 17 telemetered deer from the BM
range, 10 (3 of 8 males, 7 of 9 females) migrated
north, through the SG range, to reach their
summer range; 3 males and 2 females moved
south. Of the 17 deer telemetered on the SG
range, 15 (5 of 7 males, 10 of 10 females)
migrated to the north; 2 males went south.
Overall, more (P = .0003) females migrated
north (n = 17) than sonth (n = 2). Analvsis by
herd showed a significant difference (P = .0001)
in migration direction among SG females (n = 10);
the difference among BM females (n = 9)
approached statistical significance (P = .07).
There were no significant differences among
males in migration direction, either with all
males combined (n = 15, P = .196). or by herd
(BM:n =8,P=.22:SG:n=7.P=.16). Of the
10 females captured on the spring range, 4
wintered on the BM range, 5 wintered on the
SG range, and 1 died before the fall migration.

Holding Areas

After leaving the winter range. telemetered
deer moved to higher-elevation holding areas at
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2200-2400 m on the east side of the Sierra
Nevada, Hundreds of deer already were present
on the first road smvevs of the sl)rmlf. and
patterns of occurrence were sirnitar in all years
(Fig. 2). Largest nnmbers were comnted in late
\l)nl and (nu]\ May; numbers then decres 1sed
throngh mid- ]um' as deer moved to summer
ranges. During early spring a l)mﬂon of the
wintering animals also foraged in irrigated
111(’(1(l<)\\s immediately adjacent to the winter
range in Round \ a]]('\

Diminution of (l(ler counted on the ]10](lm<r
area was reflected by an inerease in deer cross-
ing the crest to summer ranges. Of the radio-
marked deer that summered west of the crest,
the fivst crossed the crest during the third or
fonrth week of May in any vear, and the last
crossed during the third or fourth week of June.
There were no sex differe n((s in timing of
spring crossing (\= = 3.50), df=2.P > .10). The
median for both sexes in all vears was the lirst
week of June.

The t('ml)m'ul lllliﬁ)rmit_\' over vears in leav-
ing the spring holding area for smmer ranges
ocenrred despite gre: 1tl\ different snow (()n(l]—
tions. In the winters of 1983-S4. 1984-S5, and
19S5-S6. the USKS recorded total snowfalls of
671, 767, and 1021 ¢, respectively, on Mam-
moth Momtain, geographically close and at an
elevation similar to the passes that migrating
deer crossed to reach summer ranges on the
western slope. Despite these differences in
snowlall and consequent snowpack at higher
clevations, no ditferences in the timing of spring
migration were evident. The snow fl]l of winter
19S6-ST was onh 2 16 cm, or less than one-quar-
ter of that of the previous vear. Although the

saniple size is small, the median week that three
radio-marked and  two radio-marked
females erossed the crest in the spring of 1987
was the same as the previons vear, the fivst week
of Jime: Thus. the amount of snow on the
ground did not appear to influence the timing
of migration over the Sierra erest in the spring.

males

Summer Range

Of the 32 deer captired on the winter range
that reached  simmer ranges, 28 (87.5%)
crossed the Sierra erest and sunnnered on the
west sides Smmer range tocations of these
deer, phns those of deer captured on the spring
range. extended from the headwaters of the
Middle Fork of the San Joaquin River sonth
throughout the upper San Joagquin River drain-
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Fig. 2. Number of mnle deer connted from avehicle on
stan(Lndl/ed weekly surveys at dawn through aspring hold-
ing area near the town of Manmnoth Lakes. Mono C ‘onnty,

California, 1955-S7. Survevs began in the spring when snow
conditions made the roads passable.

age above abont 2134 m into the North and
Mld(ll(* forks of the Kings River (Kucera 1955).
Tvomalesandemales sminerearen et
side of the Sierra, from Mammoth Pass on the
north to the North Fork of Bishop Creck on the
south. Thus, an area nearly 100 < 25 ki senved
as summer range for deer from the BM and SG
herds.

Snmmer Range Fidelity

Distances between sunnmier ranges of 22
deer located in consecutive vears avers wed
0.7 ki (range = 02—t k) for both males (4 = 3)
and females (n =17). Onlv 1 deer, a female, was
=1 km from a previons location in successive
stmmers: she spent her second summer about
2.5 ki from her first, and her third and fonrth
about 1.5 km tarther away.

Fall Migration

In 19SE 19S5, and 19S6 the first radio-
marked deer erossed to the east side (lnring the
first week of October and second and fourth
weeks of September, respectivelys all were
females. The last crossed during the fourth
week of October and second and fourth weeks
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Fig. 3. Percentage of telemetered mule deer per week crossing the crest of the Sierra Nevada, Invo and Mono connties,
California, and weeklv precipitation measured at the town of Mammoth Lakes, Mono County. in the fall of 1954-56.

of November; all were males. In 1954 and 1985
the median week of crossing the crest was the
same for both sexes, the third and second weeks
in October, respectivelv. In 1986 the median for
females was the third week i m Ottobcr but w(ts
two weeks later for males ( 18.72, df = 2,
P < .001).

Length of time during which fall migration
ocenrred also varied among years. In 19"4 11
of 15 (73%) and, in 1985, 14 of 26 (54%) tele-
metered deer, including botli sexes, crossed the
crest in a one-week period. These proportions
were not different (7 = 1.2, P > .11). However,
in 1986 no more than 4 of 16 (25%) radio-
marked deer crossed the Sierra crest in any
week. This proportion was simaller than those of
the previous two vears (7 = 245, P < .007),
indicating that in 1986 there was no mass move-
ment of(loer in a short time period.

Differences among years both in timing and
in pattern of fall migration were related to the
presence or absence of major fall storns (Fig.
3). In 1984, 1.S em of precipitation in the form

of about 20 c¢m of snow was recorded on 17
October at Mammoth Lakes: no donbt snow at
the passes (400-1500 m higher) nsed by migrat-
ing deer was much deeper. This storm was
accompanied by a rapid movement of radio-
marked deer over the crest and to the winter
range within a few days. Earlier storms, which
resnlted in virtually no snow at the recording
station, 1985,
shortl_\' after a storm on 7 October, there was
another rapid movement of deer over the crest.
The remaining deer appeared gradnally on the
cast side of t]l(’ crest thmug]] 13 November,
when the last radioed animal, a male, migrated
over the crest following a major winter storin.
[ both 1984 and 1985 I saw dozens to hundreds
of deer migrating simultanconsly with the tele-

metered dmmd]s. and many tracks and deep
trails in the snow were evident. In 1986 there
were no major fall storms. Migration was grad-

ual and unpunctuated by any I‘dl)](] mass move-

ments (Fig. 3). In all cases deer returned to the

did not trigger movement. In
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winter range (BM or SG) ()ccupie(l in previous
vears.

DISCUSSION

In this study the timing of mule deer migra-

tion from the winter range did not differ among
vears. This occurred desp]te large differencesin
animal condition and \etfetatmn growth niea-
sured on the winter range (Kucera 1988). One
explanation may be t]mt these deer had well-
defined spring holding areas where they could
predictably obtain nutritious forage, available
even in years of heavy snowfall such as 1956,
when hundreds of deer were on the holding area
when counts began (Fig. 2).

Adult males may le we the winter range
somewhat later than females, as reported fr()m
western Colorado (Wright and Swift 1942).
Given the demands of pregnancy, females might
be under greater nutritional stress than males,
and if better forage conditions exist on spring
-anges, females may tend to leave the winter
range sooner to take adv antage of them. Garrott
et 'll (1987) 1ep()1ted that spring migration of
female mule deer in northwest Colomdo varied
between years by as much as one month, and
they attributed these differences to the severity
of winters and consequent energetic demands
on deer. Bertram and Rempel (1977) reported
that California mule deer (O. L. californicus) on
the western slope of the Sierra Nevada varied
the timing of their spring migration by two
weeks, and attributed this to differences in plant
phenology both on the winter range and along
the migration route. Loft et al. (1989) also
reported a similar relationship between initia-
tion of spring migration and amount of snow and
stage of plant growth in the western Sierra
Nevada.

I my study most telemetered  females
migrated from the winter range to the north;
nm]( s showed no  significant  selection  for
direction. I contend that this sex difference is a
product of Tocal g(‘mn()r[)h()]()g' and land man-
agement patterns. Animals moving north had
access to an extensive area of the west slope of
the Sierra Nevada on national forest Lands at
clevations of 2200-2800 m. Animals noving
sonth had access to smumer range in King’s
Canyon National Park at higher ¢l!ld steeper,
and thus more barren and less vegetated, eleva-
tions (Kucera 198S). The presence of more and
better summer range to the north explains why
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most deer of both sexes would migrate to the
north. However, those animals migrating to the
north were in areas open to hunting both on
their swimner ranges and along the migration
routes. That tel(‘metmed males S]l()\VGd 1o
apparent selection for mlgmtlon direction,
whereas most females migrated to the north,
probably resulted from the lu"her hunting mor-
tality of males summering to the north, dnd the
absence of hunting in the national park.
Although as many males as females would be
expected to migrate to the north, the higher
mortality of adult males moving north could
explain the apparent pattern ()f no directional
preference. Because older males are dis-
proportionately  reproductively  successful
(Kucera 1978, Geist 1951, Clutton-Brock et al.
1982), the national park may act as a refuge for
a large proportion of the most reproductively
successful males.

Deer in this study made extensive use of
holding areas in the spring (Fig. 2), which may
be beneficial because of higher elevation,
greater precipitation, and absence of winter
feeding. Vegetation in these holding areas was
largely sagebrush scrub (Munz and Keck 1959),
a4 COMmImMon vegetnti(m type in the eastern Sierra
Nevada. These areas are among the last large
areas with vegetation suitable for deer present
in the spring before the deer cross the Sierra
crest. Large aggregations of deer on the holding
areas may result from animals simply collecting
in these areas for several weeks before ascend-
ing over the crest. Bertram and Rempel (1977)
and Loft et al. (1989) described a similar pattern
of use of spring ranges in the western Sierra
Nevada and emphusized the importance of
these holding areas in providing herbaceons
forage. I mﬂlm Bertramn and Rempel (1977)
reported that spring holding areas typically
occurred at the base of an abmpt elevation
change, which was true in my study.

Timing of movement off the holding area
and over the crest in spring did not differ among
vears or between sexes, wmfmtind that animal
condition or vegetation de not meatl\ affect
this stage of migration. The passes had snow in
all vears of 5tu(h when deer crossed, but snow
(](’l)t]lb differed greatly. However, by spring
snow was consolidated. enabling deer to walk
over the surface.

In 1951 Jones (1954) found that BM deer
began moving off the winter range about 1 April,
and began crossing u nearby pass about 15 May.
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This agrees well with the present observations
made more than three decades later. In the
western Sierra Nevada, Russell (1932), Leopold
et al. (1951), Bertram and Rempel (1977), and
Loft et al. (1959) described spring migration as
an “upward diift” of deer. controlled by the
receding snowline and spring met arowth, My
stuely showed a different pattern in the eastern
Sierra Nevada, The P ard movement of deer

was blocked by the abrupt elevation change of
the mountains. On the more gently slopmﬂ west
side, deer can follow spnn" "radlmll\' up slope.

On the abrpt east side. the nov(l to cross high-
elevation passes prevents such a pattern.

The strong fidelity to specific summer home
ranges shown by individual deer in this study
is (]mmct( ristic of nule deer (Asheraft 1961,
Gruelland Papez 1963, Robinette 1966, Bertram
and Rempel 1977, Garrott et al. 1987, Loft et al.
1959). With few exceptions, both males and
females returmed to the same summer home
ranges, and winter ranges, for as many as four
consecutive years.

The temporal pattern, pulsed or gradual, of
the fall migration in the eastern Sierra Nevada
is largely detvrlmned by weather, particularly
snowstorms. In both vears \ntll significant
snowfall in October, radioed deer mos (*(1 rapidly
and in a pulsed fashion from sumniner ranges to
the winter range (Fig. 3). In a vear without
significant fall storms, movement was gradual,
and males migrated significantly later than
females. Previous studies discussed the relation-
ship of snowstorms to fall migration (Russell
1932, Dixon 1934, Leopold et al. 1951, Richens
1967, Gilbert et al. 1970), although some cases
were based on anecdotal evidence. Bertram and
Rempel (1977) stated that deer on the west
stope of the Sierra Nevada moved in anticipa-
tion of fall storms, but T found no evidence of
this. Garrott et al. (1987) speculated that in
northwest Colorado deer moved not hecause of
snow, but to maximize the quality of their diets
prior to winter, Differences in details of deer
migrntion apparent bhetween my study and stud-
ies in the western Sierra Nevada and in north-
west Colorado indicate that deer migration can
be influenced by local conditions.

Females may be constrained in their timing
of fall migration 1)\'t|1(‘ nutritional and (’Il(‘l’”(‘tl(
(leman(k of lactation and smaller body size, by
the inability of fawns to cope with severe fall
conditions, or both. Males do not have the same
energetic, nutritional, or p'.u'entul constraints.
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r\(](litimm]l\; as consequence of hunting regula-
tions, those males that donigrate carlyare lllx(*l\‘

to be killed.
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